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We report a 3-month-old female infant with giant immature teratoma derived from the hepatoduodenal
ligament. The tumor was very large and the serum alpha-fetoprotein level was high, and it was initially
misdiagnosed as hepatoblastoma at another hospital. However, it was conﬁrmed to be an extrahepatic
tumor by abdominal CT and ultrasonography at our institute.
We performed laparotomy and the frozen section of biopsied specimen revealed the tumor to be a
teratoma. The tumor originated from the hepatoduodenal ligament and was excised. The ﬁnal patho-
logical diagnosis was immature teratoma with focal embryoid components.
 2013 The Authors. Published by Elsevier Inc. Open access under CC BY-NC-SA license.Teratomas are the most common germ cell tumors. They are
often seen in the sacrococcygeal region, retroperitoneum, medi-
astinum, and pineal gland of the brain, and are rarely seen in the
neck, stomach and vagina [1]. Here we describe an extremely rare
case of teratoma that originated from the hepatoduodenal liga-
ment. The tumor had initially been misdiagnosed as hepato-
blastoma because it was so huge that it compressed the left lobe of
the liver and the patient showed a high alpha-fetoprotein (AFP)
level. Thepathological diagnosiswas immature teratomawith focal
embryoid components, whichwas also a rare feature of the disease.1. Case
A 3-month-old female infant presented abdominal distention
and was seen by a local doctor. An abdominal mass was noticed andpartment of Surgical Sub-
evelopment, 2-10-1, Okura,
181; fax: þ81 334162222.
ori).
Inc. Open access under CC BY-NC-SA licensubsequent abdominal CT revealed a huge mass in the upper
abdomen. Blood test showed ahigh level of AFP. From theseﬁndings,
the doctor diagnosed the mass as hepatoblastoma in the left lobe of
the liver and started chemotherapy with platinum. The tumor did
not react to the therapy and she was referred to our hospital for
possible necessity of living related liver transplantation.
At our hospital, blood test revealed normal bilirubin level and
liver functions, but an elevated AFP level (40,923 ng/ml).
Abdominal CT showed a 10  7 cm mass that was composed of
heterogeneous components including a cystic area, calciﬁed com-
ponents and a solid part (Fig.1a andb). Themass compressed the left
lobe of the liver and displaced the stomach to the ventral side.
Abdominal ultrasonography showed an important ﬁnding that the
mass was clearly separate from the liver and it was assured to be an
extrahepatic tumor. There was no ascites nor lymph node enlarge-
ment. These preoperative images were compatible with a teratoma
and the differential diagnoses were undifferentiated sarcoma or
mesenchymal hamartoma. The patient showed prominent disten-
tion of the abdomen and she underwent laparotomy. The tumorwas
conﬁrmed to be of extrahepatic origin and compressed the stomach
to the ventral side (Fig.1c) and the left lobe of the liver to the cranial
side. In order to conﬁrm the pathological diagnosis, the tumor was
biopsied and the frozen section of the specimen revealed it to be a
teratoma. The tumor was strongly adherent to the left side of these.
Fig. 1. a. Abdominal CT scan shows a cystic and solid huge tumor with local calciﬁcation, that expanded to compress the surrounding abdominal organs. Sagittal view. b. The tumor
compressed the left lobe of the liver. The margin of the tumor is sharp and clear, which indicated the tumor to be of extrahepatic origin. Transverse view. c. A large tumor was seen in
the upper abdomen. The stomach was elongated on the ventral side by the tumor. (The left side is the cranial side of the patient.)
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origin. We excised the tumor with no injury to the portal vein, he-
patic artery and extrahepatic biliary tree. There was no metastatic
lymphnode and nodisseminated tumor in the peritoneal cavity. The
tumor size was 16  13  11 cm, and its weight was 921 g. Histo-
logical examination revealed that the tumor was composed of cystsFig. 2. Microscopic appearance of the tumor shows a focal embryoid component
whose cells were AFP positive (original magniﬁcation 200).of various sizes and solid lesions with various tissues such as glial
cells, neuroepithelium, cartilage, pancreatic tissue, and choroid.
Very focal AFP-positive cell clusters were identiﬁed by immuno-
histochemistry (Fig. 2). The ﬁnal histological diagnosis was imma-
ture teratoma with focal embryoid components. The postoperative
course was uneventful and serum AFP rapidly decreased after the
operation (Fig. 3). Postoperative chemotherapy was not introducedFig. 3. The change of serum AFP level: serum AFP decreased rapidly after the ﬁrst
operation and then gradually decreased to the normal level. An arrow 1 indicated a
ﬁrst operation, and an arrow 2 indicated a second operation.
Table 1
Teratoma originating from the hepatoduodenal ligament.
Case Age AFP (ng/ml) Pathology Treatment Follow-up
1 [2] Neonate NA Teratoma Local excision, recurrence
(reconstruction, chemotherapy)
5 yr
2 [3] 5 yr 700 Malignant teratoma Excision, reconstruction, chemotherapy Death
3 [4] 4 mo Normal MCT Excision, reconstruction 4 yr
4 [5] 29 yr Normal Mature teratoma Excision 2 yr
5 [6] 38 yr Normal MCT Excision, reconstruction NA
6 [7] 20 mo Normal Mature teratoma Excision 5 yr
7 [8] 10 mo Normal MCT Excision 3 yr
8 [8] 14 mo Normal MCT Excision 1 yr
9 [9] 11 yr Normal MCT Excision, reconstruction 2 yr
10 [10] 26 yr NA Dermoid cyst Excision, cholecystectomy 33 mo
11 3 mo 40,923 Immature teratoma
with focal embryoid components
Excision 4 mo
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primitive components were very restricted. She has been carefully
followed at the outpatient clinic. 5 months after the ﬁrst operation
local recurrence of the tumor was detected by abdominal CT
although serumAFP did not increase (30.6 ng/ml) and the lesionwas
resected. The resected specimen was mature teratoma. At the same
timegliomatosis peritoneiwas seenaround the liver anddiaphragm.
The patient is now carefully followed at the outpatient clinic.
2. Discussion
Only 10 cases of teratoma originating from the hepatoduodenal
ligament have been reported in the English literature (Table 1)
[2e10] and our report is the 11th case. Among them, 3 cases were in
adults, and only one case was malignant teratoma with a high AFP
level whereas 8 out of 10 cases were mature teratoma. Our case was
immature teratoma with a high AFP level (it was high considering
the age correction) and it grew rapidly in a fewmonths, whichwas a
very unusual clinical course compared to the other 10 cases.
Teratomaderived fromthehepatoduodenal ligament is very rare,
but it should be kept in mind if a solid and cystic heterogeneous
tumor is seen at the porta hepatis. In our case, the tumorwas so huge
and AFP was so high that it was initially misdiagnosed as hepato-
blastoma in the left lobe of the liver. Careful diagnostic procedures
are needed in such situation.
Although simple excision is the ﬁrst choice of treatment, recon-
struction of the biliary tree was often needed among the previously
reported cases because of tumor involvement in the extrahepatic
bile duct. In case 2,Whipple’s procedurewas performed because the
tumor obstructed the ampulla of Vater and the common bile duct,
and rhabdomyosarcoma was suspected. Choledochojejunostomy
was performed in cases 1 and 5 [2,6]. Cystojejunostomy and ducto-
cystotomy were done in case 3 because of an anomalous common
bile duct [4]. Case 9 underwent hepaticoduodenostomy [9]. There
was inadvertent injury of a portal vein in cases 6 and 9, which was
repaired appropriately [7,9].
Postoperative chemotherapy was performed in cases 1 and 2
[2,3]. Case 1 recurred 1 year after local excision of the teratoma. In
case 2, the histological diagnosis was endodermal sinus tumor
associated with benign cystic teratoma and ﬁnally the patient dieddue to multiple metastatic recurrences. Our case was immature
teratoma with focal embryoid components and it may be contro-
versial whether to add chemotherapy after surgical excision.
Macroscopically complete resection and very restricted foci of
embryoid cells were our reasons for not introducing chemotherapy,
but the local recurrence of mature teratoma and the existence of
gliomatosis peritonei became apparent 5 months later. Gliomatosis
peritonei complicated with extragonadal teratoma is very rare and
few reportswere published [11,12], but their prognosiswas not poor.
Considering these factors, very careful follow-up should be
continued in the future in our case.
Conﬂict of interest statement
All the authors have no conﬂict of interest.References
[1] Rescorla FJ. Teratomas and other germ cell tumors. In: Coran AG, editor.
Pediatric surgery. 7th ed. PA: Elsevier Saunders; 2012. p. 507e16.
[2] Frexes M, Neblett III WW, Holcomb Jr GW. Spectrum of biliary disease in
childhood. South Med J 1986;79:1342e9.
[3] Kim WS, Choi BI, Lee YS. Endodermal sinus tumour associated with benign
teratoma of the common bile duct. Pediatr Radiol 1993;23:59e60.
[4] Demircan M, Uguralp S, Mutus M. Teratoma arising from anomalous common
bile ducts: a case report. J Pediatr Surg 2004;39:e1e2.
[5] Wang H, Dong J. Teratoma in the hepatoduodenal ligament followed by portal
hypertension syndrome. J Gastroenterol Hepatol 2004;19:477e9.
[6] Sasaki H, Ajiki T, Takase S, Fujino. Images of interest. Hepatobiliary and
pancreatic: mature cystic teratoma in the hepatoduodenal ligament.
J Gastroenterol Hepatol 2005;20:317.
[7] Etsuji U, Masao E, Fumiko Y. Hepatoduodenal ligament teratoma with hepatic
artery running inside. Pediatr Surg Int 2008;24:1239e42.
[8] Brown B, Khalil B, Batra G. Mature cystic teratoma arising at the porta hepatis:
a diagnostic dilemma. J Pediatr Surg 2008;43:e1e3.
[9] Bagga D, Jindal B, Bikash Naredi BK, Yadav DK, Acharya SK, Mahato R, et al.
Portal teratoma causing obstructive jaundice in children: a rarity. J Pediatr
Surg 2012;47:1449e52.
[10] Souftas V, Polychronidis A, Giatromanolaki A, Perente S, Simopoulos C. Der-
moid cyst in the hepatoduodenal ligament: report of a case. Surg Today 2008;
38:959e61.
[11] Torikai M, Tahara H, Kaji T, Shimono R, Yano T, Yoshioka T, et al. Immature
teratoma of gallbladder associated with gliomatosis peritonei, a case report.
J Pediatr Surg 2007;42:E25e7.
[12] Yeo DM, Lim GY, Lee YS, Sohn DW, Chung JH. Gliomatosis peritonei of the
scrotal sac associated with an immature gastric teratoma. Pediatr Radiol 2010;
40:1288e92.
